The effect of aging on the response of isolated hepatocytes to hydrogen peroxide and tert-butyl hydroperoxide.
Aging is associated with increased susceptibility to oxidative stress. To study this in the liver and to elucidate underlying mechanisms, hepatocytes from young (4-6 months) and old (24-26 months) rats were exposed to two oxidants, hydrogen peroxide and tert-butyl hydroperoxide. ATP content and mitochondrial activity were lower in old hepatocytes and decreased further with oxidative stress. Expression of Cu/Zn superoxide dismutase, Mn superoxide dismutase and catalase was not substantially influenced by oxidative stress in young and old hepatocytes, whereas glutathione peroxidase 1 expression was markedly increased only in young hepatocytes. Oxidative stress in young hepatocytes led to increased expression of apoE and movement of apoE to the early endosomes. In old hepatocytes, oxidative stress did not increase apoE expression and apoE was co-localized with early endosomes under control conditions. The results show that old age is associated with impaired hepatocyte responses of mitochondria, ATP, glutathione peroxidase 1 and apoE to oxidative stress.